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Over the last few decades, several polymeric nanoparticles using
biomaterials have been extensively developed for use as drug
delivery systems (DDS) and for other medical applications.
Therapeutic nanoparticles have the advantage of controlled
drug-targeting delivery and release, which improves the sta-
bility, enhances the efficiency and reduces the side effects of
the drug [1]. Chitosan is a versatile polymer that has been used
in drug delivery system as nanoparticles because of biode-
gradable, biocompatible, and low toxicity [2].The positive amine
group of chitosan can perform the stable nanoparticles with
anionic material such as gene, drug, protein and small mol-
ecule by electrostatic interaction.
In this study, nanoparticles were prepared by ionic gela-
tion between chitosan and tripolyphosphate (TPP). Their
morphologies were observed using scanning electron micro-
scope. Size, polydispersity and zeta potential of nanoparticles
were perceived using Zeta-sizer. To evaluate their cell viabil-
ity, human dermal fibroblasts were treated with various
concentrations of chitosan–TPP nanoparticles. After 24 hrs of
culture, cell viability was evaluated by CCK-8 assay and nor-
malized against the untreated cells (n = 4). To observe cellular
uptake of siGFP loaded chitosan–TPP nanoparticles in MDA-
MB-231/siGFP cells, cells were strained with blue-DAPI for nuclei,
green-GFP for siGFP, respectively. The stained cells were ob-
served using a confocal laser-scanning microscope. The
biodegradable and biocompatible chitosan–TPP nanoparticles
for DDS were formed directly by ionic gelation. Chitosan–TPP
nanoparticles formed a sphere shape. Their size and zeta po-
tential were 150~250 nm and 30 ± 5.3 mV, respectively. Size,
polydispersity index and zeta potential of chitosan–TPP
nanoparticles depended on the molecular weight of chitosan,
concentration of TPP, weight ratio of TPP to chitosan, reaction
temperature and pH.When nanoparticles concentration was
250 μg/ml, cell viability on human dermal fibroblasts was above
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80%. Cellular uptake of nanoparticles was signified using fluo-
rescence microscope on MDA-MB-231. Cellular uptake of
chitosan–TPP nanoparticles were increased in proportion to con-
centration of nanoparticles. In conclusion, chitosan–TPP
nanoparticles may be anticipated to contribute to the advance-
ment of gene and drug delivery system.
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Fig. 1 – TEM photograph (A), IR spectra (B),cell viability (C), and cellular uptake (D).
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